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(57)Abstract: 

PURPOSE: To execute homogeneous thermal spraying without external influence by 
generating horizontally balanced plasma flame in melting and thermally spraying powder 
on an induction plasma torch. 

CONSTITUTION: A carrier gas introduction tube 4 made of a boron nitride sintered 
body, an intermediate tube 3, an outer tube 2, and a cooling tube 13 are successively and 
concentrically engaged with and threadably attached to a cylindrical support 1 in which 
multistage-concentrical inserting holes la-le, and lj, lk made by a boron nitride 
sintered body as a raw material are formed in the cylindrical support. 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a boron-nitride sintered compact - becoming - the interior - multi-stage concentric circle-like insertion - the 
induction plasma torch of four layer structures characterized [ a base material ] by carrying out fitting screwing of the gas supply 
pipe which introduces gas to this pipe at a tangential direction at the nose of cam of the middle pipe in the aforementioned base 
material, an outside pipe, and a cooling pipe while making the cylinder-like base material in which the hole was formed carry out 
fitting screwing of the carrier gas introduction pipe, the middle pipe, outside pipe, and cooling pipe made from a boron-nitride 
sintered compact one by one 

[Claim 2] The induction plasma torch of four layer structures according to claim 1 to which the position of the soffit of an 
outside pipe and a cooling pipe is characterized by being separated from the soffit of the induction coil prepared in the periphery 
of a cooling pipe 20mm or more. 



[iransiation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Within inductive-coupling type plasma, this invention heats fine particles, such as a ceramic metallurgy 
group, efficiently, can be dissolved and injected, and relates to the induction plasma torch used mainly for thermal spraying. 
[0002] 

[Description of the Prior Art] Conventionally, many things which prepared the water-cooled induction coil are used for the torch 
of the Mie structure which consists of the outside pipe formed with the transparent quartz, a middle pipe, and a carrier gas 
introduction pipe as an induction plasma torch. In order to make the melting coat it can be satisfied [ with a thermal-spraying-ed 
lifter ] of a coat using an induction plasma torch form originally, it is required to carry out perfect melting of the fine particles 
which right and left are made to generate plasma flame with sufficient balance completely, and are supplied, and it is required for 
that to form each aforementioned pipe in the shape of a concentric circle completely in the composition of a torch. 
[0003] However, it is made very difficult to constitute a concentric circle-like torch completely using each pipe of the outside 
pipe made from a quartz, a middle pipe, and a carrier gas introduction pipe. 

[0004] This invention persons proposed the concentric circle-like induction plasma torch to the completeness using the sintered 
compact of a boron nitride as a material previously in view of such a situation, namely, a boron-nitride sintered compact - 
becoming » the interior — multi-stage concentric circle-like insertion — it is the induction plasma torch of the structure which 
carried out fitting screwing of the gas supply pipe which introduces gas at the nose of cam of the middle pipe in the 
aforementioned base material, and an outside pipe to this pipe at a tangential direction at it while making the cylinder-like base 
material in which the hole was formed carry out fitting screwing of the carrier gas introduction pipe, middle pipe, and outside 
pipe made from a boron-nitride sintered compact one by one 

[0005] When drawing of longitudinal section of drawing 2 explains the composition of this torch, in drawing, 1 is the cylindrical 
shape-like base material which processed and obtained the boron-nitride sintered compact, the interior of this base material 1 — 
multi-stage insertion of la-le - a hole - a base material 1 - an engine lathe etc. - a hole ~ it prepares in the shape of a 
concentric circle by repeating processing and a screw cutter - having --****- these insertion - the carrier gas introduction pipe 
4, the middle pipe 3, and the outside pipe 2 are being fixed to the hole by fitting screwing 

[0006] the insertion to this cylinder-like base material 1 — the insertion for formation of a hole carrying out penetration insertion 
of the carrier gas introduction pipe 4 first - a hole - la - a base material 1 - penetration formation - carrying out - a degree - 
insertion of the middle pipe 3 - a hole - lb - the almost middle position of a base material 1 - insertion - a hole - the shape of 
la and a concentric circle ~ forrriing - after that - insertion of the outside pipe 2 - a hole - lc is formed subsequently, the 
insertion for middle pipe 3 support - a hole - or it is the same as the bore of the middle pipe 3 above lb - or insertion of a some 
minor diameter - Id of holes ~ moreover, the insertion for outside pipe 2 support - a hole - or it is the same as the bore of the 
outside pipe 2 above lc — or insertion of a some minor diameter - a hole - le is formed 

[0007] thus - for attaching the outside pipe 2 similarly made in the shape of a cylindrical shape using the boron-nitride sintered 
compact, respectively to the cylinder-like base material 1 made from a boron-nitride sintered compact in which concentric 
circle-like la-le were formed inside, the middle pipe 3, the carrier gas introduction pipe 4 and the plasma-gas supply pipe 5, and 
the sheath gas supply pipe 6 — first - insertion — a hole - la is made to penetrate the carrier gas introduction pipe 4 from a 
lower part, and screwing fixation is carried out with a screw 9 after that - the same - carrying out - insertion - a hole — lb — 
the middle pipe 3 - insertion - a hole -- lc - the outside pipe 2 -- one by one - screwing on - subsequently - the plasma-gas 
supply pipe 5 and the sheath gas introduction pipe 6 - respectively - insertion - it inserts in the screw sections If and lg 
prepared in the tangential direction, and screws on Holes Id and le In addition, in order that the speed of the gas to supply may 
be gathered between the inner skin of the outside pipe 2, and the peripheral face of the middle pipe 3 and it may raise cooling 
efficiency, it serves as about 1mm small gap. 

[0008] Thus, the induction plasma torch constituted in the shape of a concentric circle using the boron-nitride sintered compact 
is used. Plasma gas, such as argon gas, is supplied by part for 51./between the carrier gas introduction pipe 4 and the middle pipe 
3 from the plasma-gas supply pipe 5. Sheath gas, such as argon gas, is supplied by part for 201./between the middle pipe 3 and 
the outside pipe 2 from the sheath gas supply way 6. If a RF (5kW and 13.56MHz) is impressed to an induction coil 1 1 in the 
state of supplying fine particles with a particle size of 5-100 micrometers by lg/with carrier gas from the carrier gas introduction 
pipe 4 The normal plasma flame 12 which maintained balance well right and left occurs, melting of the fine particles is carried 
out, and a coat is formed on the thermal-spraying-ed object 10. 
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[0009] 

[Problem(s) to be Solved by the Invention] However, though the induction plasma torch completely manufactured in concentric 
circle-like structure in this way, using a boron-nitride sintered compact as a material performs thermal spraying of melting fine 
particles Distance L3 from the soffit of an induction coil 1 1 to the soffit of the outside pipe 2 When not much short, at the time of 
melting by the plasma flame of fine particles, and thermal spraying, cooling solidification and oxidation reaction with the 
low-temperature air from the plasma-torch outside arise, and there is a possibility of producing poor thermal spraying over the 
thermal-spraying-ed object 10. 

[0010] Moreover, distance LI from the soffit of an induction coil 1 1 to the thermal-spraying-ed object 10 prepared in the 
periphery of the outside pipe 2 A short paddle case, since melting of the fine particles by plasma flame is not fully performed, 
poor thermal spraying arises. For example, when thermal spraying was carried out on condition that the above, using an alumina 
as fine particles, the gray of garruria-alurnina was presented, and only the coat of a striped pattern with the black circumference 
was obtained. 

[001 1] Although the thing which prevents such poor thermal spraying and also for which an outside pipe is lengthened as a cure 
(that is, distance L3 from the soffit of an induction coil 1 1 to the soffit of the outside pipe 2 is lengthened) is also considered, if 
the outside pipe 2 is not much long, in the soffit of a torch, sheath gas and plasma gas are intermingled, and cooling of the 
outside pipe by sheath gas is not frilly performed, but an outside pipe is overheated, and it is not desirable. It is especially L3. If 
distance is set to 20mm or more, overheating of an outside pipe becomes excessive, for this reason, the oxygen of the outside 
pipe exterior and the boron nitride which is the quality of the material of an outside pipe will join together, sublimation will be 
begun, as a result, it will begin to collapse from the outer wall of an outside pipe, and the problem that a hole will open in the by 
pass outside ** at last will be caused. 
[0012] 

[Means for Solving the Problem] If this invention prepares the cooling pipe for cooling an outside pipe by coolant gas from a 
skin in the circumference of an outside pipe and considers as the plasma torch of four layer structures as a result of examination 
that the various troubles in the above-mentioned induction plasma torch should be canceled, even if it lengthens an outside pipe, 
it will prevent overheating of an outside pipe, will find out a bird clapper as always normal thermal spraying is possible, and will 
result in this invention. 

[0013] namely, this invention « a boron-nitride sintered compact - becoming - the interior - multi-stage concentric circle-like 
insertion, while making the cylinder-like base material in which the hole was formed carry out fitting screwing of the carrier gas 
introduction pipe, the middle pipe, outside pipe, and cooling pipe made from a boron-nitride sintered compact one by one They 
are four layer structures which carried out fitting screwing of the gas supply pipe which introduces gas at the nose of cam of the 
middle pipe in the aforementioned base material, an outside pipe, and a cooling pipe to this pipe at a tangential direction. The 
position of the soffit of an outside pipe and a cooling pipe offers the induction plasma torch which is separated from the soffit of 
the induction coil prepared in the periphery of a cooling pipe 20mm or more. 
[0014] 

[Function] This invention by having arranged the cooling pipe in the circumference of an outside pipe, and having considered as 
the plasma torch of four layer structures of a carrier gas introduction pipe, a middle pipe, an outside pipe, and a cooling pipe An 
outside pipe can fully be cooled by supply of coolant gas from the skin at the time of thermal spraying. Distance L3 from an 
induction coil soffit to the soffit of an outside pipe and a cooling pipe when a long outside pipe is taken by this A normal plasma 
metal spray can be performed without causing the situation where thermal spraying is poor, even when referred to as 20mm or 
more. 
[0015] 

[Example] Hereafter, drawing 1 which shows the one example explains this invention in detail. In addition, since it is the same 
operation, those explanation is abbreviated to the term of a Prior art having explained the part which attached the same sign as 
drawing 2 in drawing 1 with reference to drawing 2 . 

[0016] In drawing 1 , 13 is the cooling pipe prepared in the circumference of the outside pipe 2. this cooling pipe 13 is the thing 
of ** length mostly with the outside pipe 2 in the shape of a cylindrical shape made using the boron-nitride sintered compact, and 
the screw of a small pitch cuts it on the nose-of-cam periphery - having - **** ~ the position of the maximum outside of a base 
material 1 - insertion ~ a hole - the insertion formed la and in the shape of a concentric circle - a hole ~ the screw 14 of the 
small pitch cut at the nose of cam of lj - insertion - a hole - screwing fixation is carried out at 1 

[0017] the supply pipe of the coolant gas supplied in order that 15 may cool the outside pipe 2 between a cooling pipe 13 and the 
outside pipe 2 - it is - this supply pipe 15 - the insertion for cooling pipe 13 support - a hole - the insertion which was the 
same as the bore of a cooling pipe 13 above lj, or was formed a little in the minor diameter - a hole ~ it is screwed on lk by the 
tangential direction lm - a this screwing sake - insertion - a hole ~ it is the screw of the small pitch currently cut by lk 
[0018] in addition, the above-mentioned insertion - for forming Holes lj and lk in a base material - insertion - a hole ~ lj - 
the insertion for outside pipe 2 insertion - a hole - formation of lc - subsequently - carrying out - ****ing insertion - a 
hole - formation of lk - insertion - a hole - what is necessary is just to carry out after formation of le 
[0019] The induction plasma torch of this invention obtained in this way Each pipe of a cooling pipe 13, the outside pipe 2, the 
middle pipe 3, and the carrier gas introduction pipe 4 is manufactured from a boron-nitride sintered compact, each insertion in 
which these were formed to the interior of the cylinder-like base material 1 which consists of a boron-nitride sintered compact - 
by having prepared in the hole in the shape of a concentric circle, and having lengthened the outside pipe and the cooling pipe 
enough Plasma gas, such as argon gas, is supplied by part for 51./between the carrier gas introduction pipe 4 and the middle pipe 
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3 from the plasma-gas supply pipe 5. Sheath gas, such as argon gas, between the middle pipe 3 and the outside pipe 2 from the 
sheath gas supply pipe 6 by part for 201./ Moreover, coolant gas, such as argon gas, is supplied to a cooling pipe 13 by part for 
201./from the coolant-gas supply pipe 15, respectively. If it carries out for carrying out and a RF (5kW and 13.56MHz) is 
impressed to an induction coil so that alumina fine particles with a particle size of 5-50 micrometers may be supplied by lg/with 
carrier gas from the carrier gas introduction pipe 4 The normal plasma flame 12 which maintained balance well right and left was 
able to occur, and melting was carried out completely, and on the thermal-spraying-ed object 10, alumina fine particles were 
uniform, were excellent in heat conductivity and insulation, and were able to form the high coat of a withstand voltage. 
[0020] It sets above and is the distance L3 from the soffit of an induction coil 1 1 to those soffits about the outside pipe 2 and a 
cooling pipe 13. It considers as the length used as 30mnL Distance LI from the soffit of an induction coil 1 1 to the 
thermal-spraying-ed object 10 When referred to as 75mm, a uniform white alumina film is formed in a thermal-spraying-ed lifter, 
and it is LI . Although it was gray when referred to as 55mm, the alumina film without a striped pattern was formed. 
[0021] By this invention, it is the distance L3 from the soffit of an induction coil to an outside jurisdiction edge as mentioned 
above. Since an outside pipe is enough cooled by coolant gas from the skin even if the field where it lengthens with 20mm or 
more (preferably 20-40mm), and sheath gas and plasma gas are intermingled is generated, there is no fear of becoming hot 
excessively. For this reason, there is no possibility [ like ] that the boron nitride which constitutes an outside pipe may combine 
with external oxygen, may sublimate, and an outside pipe may be damaged. 
[0022] 

[Effect of the Invention] As explained above, the induction plasma torch of this invention Since used the boron-nitride sintered 
compact for all members, and it was constituted by fitting screwing in the shape of a concentric circle, and the cooling pipe was 
arranged in the circumference of an outside pipe and it considered as four layer structures While enabling generating of the 
plasma flame which maintained balance right and left at the time of use, by arrangement of a cooling pipe, an outside pipe can be 
lengthened and melting of efficient fine particles and thermal spraying can be performed. 

[0023] moreover, that the member of the same size is so much [ easily and ] producible since all members can be obtained by 
cutting of a boron-nitride sintered compact and each insertion which formed each part materia! in the cylinder-like base material 
further — it has the great effect that it can design and manufacture with a sufficient precision to a hole at the shape of a concentric 
circle since fitting screwing is carried out In addition, since the screw is turned off, respectively even if the force joins this 
induction plasma torch from the exterior and a cooling pipe, an outside pipe, etc. are damaged, exchange is also easy. 
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ABSTRACT: 

PURPOSE: To execute homogeneous thermal spraying without external influence 
by generating horizontally balanced plasma flame in melting and thermally 
spraying powder on an induction plasma torch. 

CONSTITUTION: A carrier gas introduction tube 4 made of a boron nitride 
sintered body, an intermediate tube 3, an outer tube 2, and a cooling tube 13 
are successively and concentrically engaged with and threadably attached to a 
cylindrical support 1 in which multistage-concentrical inserting holes 1a-1e, 



10/27/2003, EAST Version: 1.4.1 
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